Two days before her return to Australia, she developed fever, vomiting and diarrhoea. These symptoms continued until she presented to her GP 1 day after returning to Australia. She was prescribed metronidazole and loperamide and her diarrhoea resolved, but nausea and lack of appetite persisted. The following day she developed chills with associated headache, myalgias and cough -these symptoms continued until she presented to hospital 7 days after her return to Australia.
On initial review in hospital, 9 days after the onset of her illness, the patient was febrile (38.5 o C) and had a faint, blanching maculopapular rash over her torso, which became more confl uent over the following days ( Figure A) . A full blood examination showed mild lymphopenia (lymphocyte count, 0.6 10 9 /L [reference interval (RI), 1.0-4.0 10 9 /L]). Mild hepatitis was also noted with an elevated alanine aminotransferase level of 120 U/L (RI, < 33 U/L). Three sets of thick and thin blood fi lms were sent to the laboratory, as were three sets of blood cultures along with stool and urine samples for culture and microscopy. Serological tests were performed for dengue fever virus and NS1 antigen as well as for chikungunya virus. A throat swab was sent for respiratory virus multiplex polymerase chain reaction (PCR) testing, and droplet contact precautions were instituted in managing the patient.
Two days after she presented to hospital, the patient developed conjunctivitis, associated with progression of the rash to involve her face. Examination of the buccal mucosa at this stage revealed clusters of white granules ( Figure B ) consistent with classic Koplik spots, allowing a clinical diagnosis of measles to be made. A throat swab for measles virus PCR testing was subsequently taken, and the diagnosis was confi rmed. The genotype of the measles virus was consistent with that of other index cases originating from Bali.
In accordance with the guidelines of the Victorian Department of Health (DOH), 1 contact tracing was performed on 128 patients and their family members potentially exposed in the emergency department before the patient was isolated. Under DOH protocols, 18 contacts received prophylactic vaccination with the measles, mumps and rubella (MMR) live attenuated vaccine and four received normal human immunoglobulin 0.5 mL/kg (maximum, 15 mL). To date, the DOH has not identifi ed any secondary cases.
Two days later, the patient's condition had improved clinically and the Koplik spots on the buccal mucosa had resolved ( Figure C) . She remained in hospital for 5 days for monitoring of probable measles hepatitis and to prevent further community exposure. Stool culture subsequently grew Campylobacter jejuni; this did not require antibiotic therapy and explained the initial clinical presentation with a diarrhoeal illness that preceded the onset of the typical measles rash and conjunctivitis.
Measles: an important cause of fever and rash in a returned traveller M easles is a highly contagious RNA virus transmitted via respiratory secretions and aerosol. The incubation period is typically of 10-14 days duration, and it is followed by a prodrome of 2-4 days with the development of fever, cough, conjunctivitis and coryza. At this stage, Koplik spots may be visible on the buccal mucosa and may persist for a few days before coalescing or sloughing. Koplik spots are a pathognomonic sign of measles and were first described in 1896 by paediatrician Henry Koplik. 2 They have been described as "grains of salt on a red background". 3 The exanthematous phase that follows is characterised by a maculopapular rash, usually beginning on the face before becoming generalised. A number of complications can occur, the most serious of which include measles encephalitis or the much rarer delayed-onset subacute sclerosing panencephalitis.
In our case, concurrent Campylobacter gastroenteritis was thought to be the reason for the unusual initial presentation with diarrhoeal symptoms, and why measles was not initially considered. Consequently, there was substantial exposure of staff and patients in the emergency department to this patient's infection. The development of conjunctivitis, progression of the rash, and the presence of Koplik spots prompted the initiation of contact tracing based on a clinical diagnosis, and before the confirmatory PCR result. This proved to be crucial in being able to administer the MMR vaccine to susceptible contacts in the 72-hour postexposure window.
Endemic measles has been eliminated from Australia for some time. 4 However, sporadic cases continue to occur in non-immune travellers, their immediate contacts, and others in subsequent chains of transmission.
Measles vaccination was licensed in Australia in 1968, and people born before 1966 may generally be considered immune because they are likely to have been exposed to circulating wild-type virus. 5 In Australia, about 92% of children have received two doses of MMR by 60 months of age, but vaccination coverage is lower in certain regions. 6 There have been recent measles outbreaks in several European countries because of a decline in vaccination rates. 7 As measles is one of the most highly transmissible infectious diseases known, with an estimated basic reproductive number (the average number of cases generated by one case in a susceptible population) of 12 to 40, 8 very high rates of vaccine coverage are required to prevent local outbreaks. 9 Measles notifications in Australia have been trending upwards in the past few years (Box). Of the 37 Victorian cases notified in 2013, 16 were imported cases and 20 were secondary or tertiary cases linked to an overseasacquired case. None of the Victorian patients with notified cases were known to be fully vaccinated. The most common countries of acquisition were Indonesia and Thailand (Victorian DOH, unpublished data, April 2014) . From January to May 2014, 209 cases have been notified in Australia, with all states and territories apart from Tasmania reporting cases. This already exceeds the highest number of cases reported per year in Australia since 1999.
As was the case in our patient, ensuring that two documented doses of MMR vaccine are administered before travel is an often forgotten part of the pretravel consultation. A verbal recollection of vaccination or prior infection is often inaccurate. An alternative option is serological testing for the presence of measles IgG.
If diagnosis and appropriate infection control measures 11 are delayed, follow-up of contacts can be resource intensive. In Victoria, the DOH traces and manages community contacts. However, health care-associated exposures remain the responsibility of the individual institution. In cases such as ours, the cost and resources involved can be substantial.
